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IN THE UNITED STATES " 9 t'Oi) : 

PATENT AND TRADEMARK OFFICE 

Applicant: Avery, etal. Case: SAR 14179 

Serial No.: 10/077,833 Filed: November 5, 200 f )££ //^ j 

Examiner Tran.TanN. Group Art Unit: 2826 



Title: SlUCON CONTROLLED RECTIFIER ELECTROSTATIC 

DISCHARGE PROTECTION DEVICE WITH EXTERNAL ON-CHIP 
TRIGGERING AND COMPACT INTERNAL DIMENSIONS FOR 
FAST TRIGGERING 

COMMISSIONER FOR PATENTS 
P.O. Box 1450 
Alexandria, VA 22313-1450 

SI R: 

PECULATION UNDER 37 C.F-R- S 1,191 

We. 1 efilie R. Averv. John Armor, and Koen G. M. Verhaeoe. hereby declare as 
follows; 

1 . That we are the Inventors of the above-captioned patent application who 
are presently available to execute this declaration; and that inventors Christian 
C. Rues and Markus P. J. Mergens have moved to Germany and are not 
available to execute this declaration; 

2. That we are inventors of the subject matter described and claimed In the 
present application and are familiar with the disclosure and pending claims, and 
that the disclosure of the present application describes an invention that was 
conceived prior to October 1 0, 2001 ; 

3. Thai rejected claims 1-23 define embodiments that were conceived prior 
to October 1 0. 2001 , and constructively reduced to practice by describing the 
embodiments in the present patent application filed November 5, 2001, as 
evidenced by Exhibits A-E; 

4. That the subject matter of claims 1 -23 was diligently pursued by 
Applicants from a time beginning before October 10, 2001, until filing of the 
present patent application on November 5, 2001 . or any earlier actual reduction 
to practice; 

5. Exhibits A through E are enclosed herewith in support of declaration that 
we conceived of and reduced to practice the present Invention In this country on 
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or before the publication date of the U.S. patent publication U.S. 2002/0041007 
Ai by "Russ", filed October! 0> 2001 and published April 11. 2002 ; 

6. Exhibit A is a copy of a test data sheet including test structure analysis 
data for a grounded-gate silicon controlled rectifier (GGSCR) of the present 
Invention; 

7. Exhibit B Is a copy of page 1 1 from a document entitled TBS CMSQ2 RF 
ESD test chip" describing various GGSCR structures of the present invention on 
a test chip; 

8. Exhibit C Is a copy of page 1 3 from the document entitled TBS CMS02 
RF ESD test chip' depleting a layout example of the GGSCR of the present 
invention, where the GGSCR includes an external trigger GGNMOS device 
coupled to an SCR of the present invention. 

9. Exhibit D le a copy of page 24 from a document entitled *C1 ON 2KV ESD 
design Guidelines, Bus Concepts, and Circuits" depicting various schematics of 
the GGSCR structures of the present Invention for different supply voltage 
environments; ■ 

10. Exhibit E is a copy of page 25 from the document entitled "C10N 2kV ESD 
design Guidelines, Bu9 Concepts, and Circuits" depicting a cross-sectional view 
and layout details ot the GGSCR having an external, on-chip, trigger GGNMOS 

coupled to the SCR of the present invention; and 

1 1 . That the disclosures of Exhibits A-E are dated prior to October 1 0, 2001 . 

The undersigned. Leslie R. Avery. John Armor, and Koen Q. M. 
Verhaeae. hereby declare that all statements made herein of our own knowledge 
are true and that these statements made on information and belief are believed 
to be true and further ibat these statements were made with knowledge that 
willful false statements and the like so madB are punishable by tine or 
imprisonment, or both, under Section 1001 of Title 18 of the United States Code, 
and that such willful false statements may Jeopardize the validity of this 
application or any patent resulting therefrom. 
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GGSCR Structures 
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D lodes 




S-Parameter Calibration Structures 
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Figure ] l Schematics of 6o OGSCR for the different iupp)y voltage «r 
NPN transistor of th» SCR to acooromodtrte BSD raws for both 
«ounx bus) ud versus V5SB (Quiet substrate bin). 
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. Wfc50um(mhinniin requirement would be 35um but dwi^tDbeam»wBlJ«l 
includes voltage drop* due to bus nsistance such that the mBdnnBivoII>BP<wp 
nays vrimmthc ESD design window) 

• spacing from contact to nllcide edge * 0.6um 

» spacii^ from amddc edge to dlfflHtoaed^-O^um 

. 00-hi.plantMD^TI-iecioD: mmfr- i» K*ril l C W i™* PI*"*" * - only tbc well 
implants ere present 

. spacing ftnm difftislon edge to wt0]-to-w«n junction 0* d» B^mpJofltAocKSTl- 
icgion) - 0.9um 

. Knitter end tri«er tops Inwrnitant C3 segment, fin- a SP-"^^^^ 1 2 
trigger tops, no trigger taps el device cxtttamtics), local substrate cennecttona ns& 
adjacent io trigger tapa but shifted 
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Figure 12 



CraM-acetio&al view and layout deuili of dw 0G3CK- 
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